Chapter 7. Personnel
Moni t ori ng.
7-1. External Mbnitoring.

a. To indicate the anount
of radiation to which a person
has been externally exposed, an

i ndi vidual nonitoring device
may be used. NRC regul ati ons
define an “i1 ndi vi dual

nmoni toring device” as a device
designed to be worn by a single
i ndi vidual for the assessnent
of dose equival ent. Exanpl es of
dosi meters include fil m badges,
t her nol um nescent dosi neters
(TLDs), pocket i oni zation
chanbers (“pencils”), al arm
rate neters, track et ch
dosi neters, and neutron
sensitive film NRC and OSHA
regul ations require that each
| i censee nonitor occupational
exposure to radiation and
supply and require the use of
dosi neters by:

(1) Adults likely to
receive in one year from
sources external to the body a
dose in excess of 10 per cent
of the Ilimts specified in
Chapt er 4;

(2) Decl ar ed pr egnant

wonen |ikely to receive during
the pregnancy, from sources
external to the body a dose in
excess of 10 per cent of the
limts in Chapter 4; and

(3) An individual entering
a high or very high radiation
ar ea.
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b. Mst individuals who
work in radiation areas never
approach values which require
personnel monitoring.
Statistical eval uati ons of
monitoring results have shown
that 70% of all nonitored
Aut hori zed Users’ Assistants
recei ve no neasurabl e exposure

and another 20% receive |ess
t han 100 nrem per year.
Exposure hi stories have
docunent ed t he f act t hat

usual ly only those individuals
who wor k in r adi ol ogy,
radi ography, and other fields
using high activity sources are
required to be nonitored.

c. Wthin USACE

determ ne which USACE
shoul d wear
USACE personnel
are anong the aforenentioned
| arge percentage of individuals
which are not likely to receive

t he RPO
will
personnel

dosi neters.

a measur abl e dose. Dosi netry
is issued, in nost cases, to
docunent | ow exposures.

d. The RPO will 1instruct
personnel in the proper use of
dosi neters, wi | i ssue
dosi net er s, w | col | ect

dosi neters and submt them for

analysis, and wll review the
anal ysis results. Dosi nmeters
(except direct and indirect
r eadi ng pocket i oni zation
chanbers) will be processed by
a | abor at ory whi ch hol ds

current accreditation fromthe
Nati onal Voluntary Laboratory
Accreditation Program (NVLAP)
of the National Institute of
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St andar ds and Technol ogy
(NI ST).

e. Mst contractors use
vendor supplied services. USACE

personnel will use the US Arny
loni zing Radiation Dosinetry
Center (USAIRDC) for dosinetry
services. Exposures shall be
reported and recorded.
Exposures shall be recorded
using the conputer generated
printout generated by USAI RDC
or NRC Form 5 (a copy for
reference of t he USAI RDC
version of NRC Form 5 is
attached at Appendix H). The
program is adm nistered from
Redstone Arsenal and nmay be
contacted at the foll ow ng:

US Arny M ssile Command

Attn: AMSM - TMDE- SR- D

Redst one Arsenal, AL 35898-5400
commer ci al phone nunber :
(205) 876- 1858.

f. The four chip TLD is
the standard US Arny whol e body
dosi net er.

g. Personnel should not
expose their dosi neter to
security X-ray devi ces,
excessi ve heat, or medica
sources of radiation. Shoul d
j ob condi tions di ctate,
dosi neters may be renoved from
a job site as part of an
enpl oyee’s routine travel to
and from work. At sites where
dosi nmeter use is routine, and
t here IS a responsi bl e
i ndi vi dual to manage t he
dosi neters, the personal
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dosi neters shoul d be stored at
site and not taken hone each
ni ght. A dosineter shall be
returned to the RPO if an
enpl oyee will not be physically
present at the job site for a
period of one nonth or greater.

h. A per son whose
dosineter is |ost, damaged, or
contam nated while working wll
imedi ately exit the radiation

control area and report the
occurrence to the RPO Reentry
of t he person into t he
radiation control area wll not
be permtted W t hout RPO
approval. Dosineters wll not

be utilized by USACE personnel
for operations at |ocations
ot her than USACE sites.

7-2.

| nt ernal Mbnitoring.

a. NRC regulations also
require that each |icensee
noni tor the occupational intake
of radioactive material by and
assess the commtted effective
dose equi val ent to:

(1) Adults likely to
receive in one year an intake
in excess of 10 percent of the
applicable ALI; and

(2) Decl ar ed pr egnant
wonen |ikely to receive during
the pregnancy, a conmmtted
effective dose equivalent in
excess of 50 nrem

is
bot h

b. | a |icensee
required to nmoni t or
external and internal



exposures, then the external
and internal doses nust be
summed to denmonstrate

conpliance with the dose limts
specified in Chapter 5.

c. Internal nonitoring can
be achieved via bioassay. A
bi oassay is a determ nation of
t he ki nd, gquantity, or
concentration and |ocation of
radi oactive material 1in the
body. A direct (in vivo)
bi oassay neasurenment my be
made by whole body counting
(that is, counting the gamma-
rays emanat i ng from a
radi onuclide in a given organ).
An indirect (in vitro) bioassay
measurenent nmay be nmade by
assessing the quantity of a
specific radi onucl i de in
sanples that are excreted (for
exanpl e, urine, feces, or
bl ood). There are four types of
bi oassays:

(1)

potenti al

(2)
specified
exanpl e,

o (3)
Wthin two weeks of
possi bl e exposure when
operations are bei ng
di sconti nued or when the worker

Basel i ne: Prior to

exposure;

At a
(for

Rout i ne:
frequency
quarterly);

Post oper ati onal :
the | ast

is termnating duties wth
exposure to radi oi sotopes; and
(4) D agnostic: Follow up

bi oassay performed wthin two
weeks of any nmeasurenent
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exceeding the action Ievel.
This wll confirmthe preceding
measur enent and allow an
estimate of effective half-
life.

d. Wthin USACE, personnel
shall participate in a bioassay
program when they are likely to
receive an intake that may
result in a commtted effective
dose equi val ent of 100 nrem or
nmore, or, when an intake of
radi ation is suspected for any
reason. Specific bioassay
requirenents will be determ ned
by the RPO for each job site.
Bi oassay procedures, supplies,
| ab anal ysi s and dose
assessnent may be obtained on a
cost reinbursable basis from
the US Arny Center Health
Pronoti on and Preventive
Medi ci ne ( USACHPPM) ,
Radi ochem stry and Analysis
Program (RAP), commer ci al
phone, (410) 671-3983.

e. Per sonnel shal | be
notified pronptly of positive
bi oassay results, as well as
the results of dose assessnents
and subsequent refinenents.
Dose assessnment results shal
be provided in terns of ntemto
t he organ(s) and whol e body.

f. Per sonnel shoul d
participate in di agnostic
(foll ow up) bioassay nonitoring

when their routine bioassay
results indicate an intake in
the current year wth a
commtted effective dose

equi val ent of
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100 nrem or nore.

g. Managenent shoul d
require a post - oper at i onal
bi oassay when a person who
participated in the bioassay
program term nates enploynent
or concl udes work involving the
potenti al for i nt er nal
exposur e.

7-3. Advanced Mbnitoring.

a. Miultiple dosineters may
be issued to personnel to
assess whol e-body exposure in
nonuni formradiation fields or
as required in radiation work
pl ans. Nonuni form radi ation
fields exist when the dose to a
portion of the whole body wl|
exceed the dose to the primary
dosinmeter by nore than 50
percent, and, the anticipated
whol e- body dose is greater than
100 nrem

b. The wuse of an alarm
rate neter is encouraged for
entry into a high radiation

area or when a planned dose of
greater than 100 nrem in one
week is expected. An alarm
rate nmeter provides an early
warning of elevated exposure
through the use of a preset
dose rate or an integrated
dose. A direct r eadi ng
(pencil) dosineter may be used
in place of an alarm rate
meter. A pencil dosineter with
the |owest range applicable
(typically 0-200 nR) should be
selected. The alarmrate neter
or the pencil dosinmeter should
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be worn simultaneously with the
primary dosineter. The al arm
rate nmeter or pencil dosineter
shoul d not be allowed to exceed
75 per cent of full scale.

c. The establishnment and
mai nt enance of a conprehensive
area nonitoring program may

mnimze the nunber of areas
requiring the issuance of
per sonnel dosi net ers, and,
denonstrate that doses outside
radi ati on wor k ar eas are
negl i gi bl e. Mnimzing the
nunber of personnel dosineters
issued lowers the costs of

operating the dosinetry program
and reduces costs associated
with maintaining personnel with
enhanced training and
qual i fications.

d. Area-moni toring
dosi neters should be used in
controll ed areas to suppl enent
existing nonitoring prograns,
and to provide data in the
event of an energency. Ar ea-
noni tori ng dosi meters shoul d be

used to record and docunent
radiation levels in routinely
occupi ed ar eas t hat are
adj acent to areas where radia-
tion, or oper ati ons W th
radi ati on exi st. Ar ea-
monitoring dosineter results
could be used to support
dosinmetry investigations if
per sonnel express concerns
about their work environnents
and possi bl e exposure to

i oni zing radi ati on.

e. Any pregnant worker who



wi shes to voluntarily enroll in
the fetal nonitoring program
needs to contact the RPO

(1) The worker wll be
provided with a decl aration of
pregnancy statenment which the
RPO will use to calculate the
dose received fromthe date of
conception until the date of
decl aration. An exanple of this
st at enent IS i ncl uded at
Appendi x H (if Social Security

Nunmber is wused ensure proper
privacy act st at enent IS
provided). Exposure limts for
the remaining allowable dose
wll be set at that tine.

(2) A copy of t he
conpl et ed decl aration of
pr egnancy st at enent NRC
Regul atory @uide 8.13, and a

fetal nonitoring dosineter wll
be provided to the declared
pregnant worker as soon as
practical . The fetal
nmonitoring dosineter is to be
worn at wai st |evel versus the
standard whol e body dosineter
which is worn at the collar.
If a lead apron is utilized
the fetal dosineter is worn
under the apron and the whole
body dosineter outside the
apron.
(3) The exposure levels
for fetal nonitoring dosineters
wi | | be closely evaluated
t hroughout the entire gestation
period by the RPQO A fetal
ALARA | evel has been set by the
RPSO at an exposure of 40
nrenmi nonth. Should this | eve
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be exceeded, the declared
pregnant worker wll receive
i mrediate notification, and
actions will be taken to reduce
any further exposure.

(4 At the end of the
pregnancy, or if the worker
rescinds her pr egnancy
decl aration and wi shes to cease

fetal nmonitoring, the declared
pregnant woman shoul d cont act
the RPO to discontinue the
fetal nonitoring dosineter. A
fetal exposure final report
wi |l be generated.
7-4. Exposure Reporting.

a. The RPO will furnish

each worker annually with a
witten report of the worker’s
dose.

b. At the request of a
wor ker who is termnating
enpl oynent , t he RPO wll

provide (within 30 days of the
request) a termnation report
regarding the radiation dose
recei ved by that worker for the
current year or fraction
t her eof . If the npbst recent
results are not avail able at
that time, a witten estinmate
of the dose will be provided
wth a clear indication that
this is an estinmate. The RPO
can obtain this infornmation
f r om USAI RDC.

c. It is each individual’s
responsibility to notify the
RPO when they term nate work

i nvol ving radi ati on exposure.
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d. A worker formerly
engaged in activities
controll ed by USACE, may
request a witten report of

hi s/ her exposure to sources of
radi ation for each year that

he/ she was nonitored. The
report will be prepared by the
RPO, will cover the period of

tinme t hat t he wor ker’ s
activities involved exposure to
radiation, wll include the
dates and | ocations of work,
and will be furnished to the
worker within 30 days of the
request. The RPO can obtain
this information from USAI RDC.
The RPO can provide a detailed
interpretation of a nonitoring
report form Information which
may be useful when reading a

nmoni tori ng report IS as
fol |l ows:

(1D A HARD exposure
relates to the whole body
exposur e ( DDE)

(2) A SOFT exposure

relates to a skin exposure
( SDE) ;

(3) An EYE exposure
relates to an exposure to the
lens of the eye (Lens Dose
Equi val ent); and

(4) A dose of 000.000 or
‘M i ndi cat es a m ni num
reading. This nmeans the dose
for the nonitoring period was
below the m ninmum neasurabl e
quantity for the type of
dosi neter used. Usual m ninmum

val ues are as foll ows:

(a) Wol e Body Badge - 10
nrem for X-and ganma-radi ation
40 nrem for energetic beta
radi ati on; and

(b) Ring Badge - 10 nrem
for X- and gamma-radi ation, 30
nrem for energetic bet a
radi ati on.

e. Each RPO has
i nformation rel evant to
enrolling in the program A DD
Form 1952 (avail able through
the local fornms manager) nust
be conpleted and forwarded to
t he RPO

f. Al individuals nust
provide a dose history to the
RPO if they are likely to have
received in excess of 10% of
any applicable annual Ilimt.
Addi tionally, any individual
who had been nonitored at
another facility during the
current cal endar year nust
provide the RPO with pertinent
exposure dat a. Thi s exposure
data will allow adjustnments to
be nmade so that the annual dose
limts are not exceeded. Both
of these are required prior to
enrolling in the dosinetry
program

g. Al personnel requiring
bi oassays will be sent a copy
of their bioassay results on an
annual Dbasis. An i ndividual
may request the result of any
bi oassay at any tine.



